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Abstract: This article describes what is involved in future 
projections for technology-based learning, and highlights 
the importance of the management of educational technol-
ogies. It looks at various organizational models, as well as 
models of personal vision. 
Introduction
In today’s ever-changing organization and institu-
tional environment, managing educational technol-
ogy and positioning it for the twenty-fi rst century is 
‘diffi cult.’ With restructuring, tight budgets, and per-
sonnel issues, amidst the demands of new educa-
tional hardware and learning and performance tech-
nologies, managers have no diffi culties in fi nding 
problems and issues of concern. 
Examining educational literature and technology, we 
see four major trends (Cornell, 1989; 1990). These 
include life-long learning; changing space design 
and allocation requirements for technology-based 
learning facilities; more information being present, 
as well as vast changes in the means of formatting 
that information; lastly, attitude change in all the par-
ticipants in the educational sector. To realize each of 
these requires reconceptualizing the many aspects of 
the instructional setting; nevertheless, managers do 
have a series of planning tools to help them to de-
sign, develop and get ready for these futures. And to 
implement a technology-based future in both formal 
and non-formal education, planning, thinking about 
and ‘visioning’ the future will be imperative. 
While our general framework and thrust are towards 
managing technology, the tools and techniques dis-
cussed focus on the ‘high touch’, people-oriented 
interventions. We call these ‘peopleware’. The late 
Charles Lindbergh upheld a passionate belief in 
the wisdom of creating a balance between our vari-
ous technologies and humankind (Lindbergh Funds, 
1992). We also believe in the balance between indi-
viduals and their tools, and will begin with one way 
in which educators can blend the technology and the 
people — through management. 
Management
Hersey and Blanchard (1982) defi ne management 
as the ‘working with and through individuals and 
groups to accomplish organizational goals’ (p.3). 
While managing educational technology to achieve 
goals and objectives, we have to work with and 
through people to achieve certain desired ends. This 
defi nition obviously has a very people-oriented dis-
tinctiveness. To manage individuals in both the cur-
rent context and in the ‘chaos’ (Peters, 1987) of 
tomorrow’s organizational atmosphere, it will be ex-
tremely important -in fact necessary -to think about 
the future. 
The literature is packed with reports on technology 
and management (King, 1984; Leonard-Barton and 
DeSchamps, 1988; Nomikos, 1989), success and 
failure of educational technologies (Gayeski, 1989; 
Stockdill and Morehouse, 1991), and organizational 
development (Karz and Gartner, 1988; Poupart and 
Hobbs, 1989). To us, a ‘futures’-oriented linkage is 
needed between these seemingly diverse elements. 
By defi nition, the future is unknown. Nevertheless, 
we believe that it can be designed by organizational 
and personal goal setting and visioning. Examples 
show us that we do not have to be slaves to trends, 
histories and traditions. In particular, there are vi-
sioning tools to help managers of technology. 
Organizational vision
Organizational vision is critical for today’s manag-
ers of tomorrow’s educational technologies. We de-
fi ne organizational visions as the ways in which or-
ganizations and the people in them see the future and 
their roles, and there are several tools and models 
which we have found to be helpful in creating and 
developing organizational vision. 
Wheeler Organizational Model (Wheeler, 1990) 
Organizations often react to change in traditional 
ways. They focus and concentrate their internal ener-
gies on resources and structure, and they miss oppor-
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tunities to acknowledge, use and develop two  other 
existing organizational attributes—vision and power. 
The Wheeler model, presented in Figure 1, combines 
these four organizational characteristics to  oversee 
change. One way to direct group change involves 
developing a balance between four major elements: 
vision, power, structure and resources. 
Vision is a combination of both a direction for a de-
sired future state of an organization, i.e. goals and 
strategies and its image. Characteristics of organiza-
tional visions include (1) shared and supported state-
ments, (2) comprehensive and detailed plans, (3) 
positive and inspiring descriptions and (4) results 
in a vision community (Barker, 1990). Questions to 
guide the design and development of an organiza-
tional vision are summarized in Table 1. 
In an organizational setting, power relates to the ca-
pacity to achieve goals and objectives—getting 
things done. Power in organizations is derived from 
two channels: fi rst, power from explicit, authority 
frameworks such as organizational hierarchies and 
job descriptions and second, casual power sources 
such as knowledge, persuasion and charisma. 
Figure 1. Four organizational attributes to effectively oversee change (based on Wheeler, 1990) 
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Each organization furnishes some structure or frame-
work in which individuals can perform their work. 
For a manager, basic questions concern the quantity 
and detail of structure necessary to realize organiza-
tional goals, and the types of structuring which are 
helpful to achieve those goals. Should managers fi rst 
decide organizational functions and then organize the 
system to accomplish those functions? Or does some 
structuring suppress continuous argument on every 
new issue which develops? Many technology-based 
organizations are today becoming more ‘decentral-
ized,’ which means  that they are providing manage-
1. Vision
1.1. What is the present vision? Is it a duplication of the past? Is it a shifting of past priorities? Does it include a new im-
age of the mission? 
1.2. If individual units and administrators have their visions of the future, how do these fi t into the comprehensive, over-
all vision for the organization? 
1.3. What is the future vision? Is it a continuation of the present? Is it something embodied in a specifi c person or group of 
people? Is it a response to outside forces? 
1.4. What will be essential to have in the vision to enable people to understand and buy into it? Is there anything to add to 
the vision characteristics noted in the text? 
1.5. Who needs to be involved in the visioning process? Will it be a designated, legitimized group? Should it be the total 
administrative group? Should it be a particular committee? Could acknowledged ‘futurists’ be included? 
1.6. Once a new vision is developed, how can those in the organization start to accept or buy into the vision? How can the 
vision be kept visible to everyone? 
2. Power
2.1. How can people be empowered to meet their responsibilities? Should there be clearer messages about responsibilities 
and the authority to accomplish them? Should more attention be paid to the casual sources as well as to the fi xed, 
formal system? 
2.2. What is the relationship of empowerment to the structure of the organization? Do job descriptions and rules and reg-
ulations help to empower? Are there any aspects of the current structure that are particularly problematic to a tech-
nology-based operation? 
2.3. What is being done to increase power through development of intellectual resources? What else should the organiza-
tion be doing? 
2.4. What are the incentives to give up positions and resources for the greater good of the organization? 
3. Structure
3.1. Is there suffi cient structure in the organization to meet the need for stability in a time of rapid change? Is there too 
much structure inhibiting organizational transformation for new educational arrangements and linkages? 
3.2. If job descriptions and assignments are central to getting the work of the organization accomplished, are there adjust-
ments that need to be made? Could more specifi city assist and help? Should there be less specifi city? Do these job 
descriptions and assignments inhibit creativity and fl exibility in a technology-driven system? 
3.3. Are there areas of policies and procedures which inhibit moving in the future? Are there personnel issues which curb 
getting visions implemented and accomplished? Are there other structural issues, such as relationships with various 
units? 
3.4. Should more of the structure be temporary in nature—that is, only in place long enough to enable the work to be ac-
complished and then dissolved? 
4. Resources
4.1. Will there be more resources in the future? Will there be more, but only in designated areas, or only through outside 
funds or outside linkages? Will there be more for certain types of support activities or research? Will there be more 
resources in other areas? 
4.2. What is the likelihood of fewer resources or, at best, ‘steady state’ resources in the future? What will happen to 
the number of staff positions? What will happen with the number of support positions? What about acquiring new 
equipment and supplies? What will happen to maintenance functions? 
4.3. If there are no, or few, new resources how can the organization make adjustments in the future? How can we retrain 
our present personnel? How can we discontinue programs and activities? Can we narrow our focus? Can we expect 
more from others outside the organization? 
Table 1. Organizational questions
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rial and organizational fl exibility to move in new di-
rections, not overloaded with structure. 
Often managers and organizations feel that sim-
ply getting more resources will solve all problems. 
However, educational research shows that greater re-
sources do not always lead to larger and greater end- 
results (Lunde et al., 1991). Organizational resources 
include both tangible and intangible items such as 
money, facilities and people. 
Taken together, these four components—vision, 
power, structure and resources—can be used to re-
view and mould organizational change and adapta-
tion. Managers of educational technology systems 
can successfully apply and use the questions pre-
sented in Table 1 as part of their continuing processes 
of self- examination to develop future strategies. 
Fifth Generation Management (Markley, 1989; Sav-
age, 1988) 
A new design for future-oriented organizations can 
replace the top-heavy structures of the past with col-
laborative and cooperative design. This model pres-
ents that view. 
Generation  Management  Technology
First  Small/  Valve
 Entrepreneurial
Second  Hierarchical/  Transistor
 Functional/
 Divisional
Third  Matrix  Integrated
  Circuits
Fourth  Networked  Networks
Fifth  Integrative  Electronic
 Organizations  Highways/
  Telecottages
(Based on Markley, 1989) 
Table 2. Managerial and Technology Generations
Fifth generation management is necessary for the 
movement in technology-dependent systems from 
simple to complex, from single systems to networks, 
from dependence to independence, and from central-
ized to decentralized. As shown in Table 2, genera-
tions move from minor to multifarious and parallel 
the motion of the technology. 
This innovative management model expresses and 
embodies change, with knowledge centers, careers, 
education, informational memory, and data as an as-
set, as characteristics of this new style. It shifts from 
traditional hierarchical frameworks to what Markley 
(1989) calls ‘nodal’ arrangements. Figure 2 contrasts 
these two formats. 
Fifth generation systems embody teams, anticipatory 
management, forecasting, and issues management. 
Many of the theoretical concepts and approaches of 
these systems as well as the practical methods, are 
highly desirable for educational technology systems. 
A subset of fi fth generation management is total qual-
ity management (TQM) (Journal of Management Sci-
ence Policy Analysis, 1991), which offers techniques 
and philosophies for managing educational technol-
ogy groups. TQM originated with, and grew from, 
the work of Deming (1986) and underpins much of 
today’s highly acclaimed Japanese management style. 
TQM is currently being used by many US universi-
ties as they struggle towards redefi ning their goals 
and achieving new quality in programs. 
The basic premise behind TQM is that most prob-
lems are management controllable; that is, the total 
organization of vision, power, resources and structure 
is a process or system that can be guided by proper 
management which involves all participants—work-
ers, managers, and clients (students, other staff etc). 
TQM, like newer management ideas (Peters, 1987), 
sees management as leadership which changes from 
constraints on people to involving them in decisions 
affecting their work, with managers becoming more 
involved with staff and customers, working with, 
rather than always overseeing. Vision and power are 
Figure 2. Managerial frameworks (based on Markley, 1989) 
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shared; resources are considered from the staff view-
point; structures are fl exible enough to  deal with 
change yet adequately stable to provide an organiza-
tional framework. 
TQM contends that access from staff to managers 
should be open and that regular forums should take 
place. Participation is a key premise—there should 
be no surprises ‘out of the blue’ for either manage-
ment or staff. 
In education, from the TQM viewpoint, students are 
generally seen as customers of the services we help 
to provide, but staff using educational technology 
and our support units are also our customers. Much 
of what we do is based on our customers’ satisfac-
tion with our work; TQM provides guidance in de-
veloping this process and in managing the day-to-
day operations. 
Emerging Technologies Model (Sandhorst et al., 1990) 
New and better opportunities to manage technology 
may occur by restructuring or re-engineering existing 
resources through combining, eliminating, reallocat-
ing and sharing. Beaumont and Beaumont (1987a,b; 
1988) present several interesting organizational mod-
els based on information fl ow and communications. 
The restructuring model presented here was based on 
several assumptions: (1) that a blurring of jobs and 
functions is now occurring in computing and com-
munication groups; (2) that educational technologies 
are evolving into dynamic systems; (3) that lines iso-
lating ‘traditional’ disciplines are becoming less and 
less distinct. The elements of any successful technol-
ogy system—computing, communication and human 
resources—are problematic. They do not fi t into ex-
isting university patterns, with simple borders, within 
established and orthodox disciplines. Such novel con-
stituents have clouded the traditional university struc-
ture. Coordinated solutions, fi rst for people and then 
for technologies, are required in order to meet the ed-
ucational technology challenges of the twenty-fi rst 
century campus. A Center for Emerging Technologies 
in Computing, Communication and Human Resources 
(CET) was proposed (Sandhorst et al., 1990). 
CET would bring together (1) computing and com-
munication services—the integration of services; (2) 
professional and organizational development–fo-
cused on organizational and staff development ac-
tivities; (3) technology assessment, computing and 
communication research and development, and fa-
cility planning—facilitation of the research, devel-
opment and evaluation of new educational technol-
ogies; (4) ‘think tank’ applications—a provision for 
an organized and sanctioned framework for vision-
ing. This model addresses perceived organizational 
barriers. CET would enhance multidisciplinary ties 
between computing, communication and human re-
sources; Table 3 shows its goals. 
—  Refocuses efforts towards priorities as outlined in 
the University’s Strategic Plan. Allows for doing 
new things, not just computerizing old processes. 
—  Analyses positive and negative impacts of the inte-
gration of technology and people. 
—  Streamlines the support, consulting and mainte-
nance roles for/in the university. 
—  Allows for ‘think tank’ capabilities. 
—  Encourages curiosity and risk-taking. 
(Source: Sandhorst et al, 1990) 
Table 3. Goals for the Center for Emerging Technologies
CET’s proposed structure came from the functions 
of the existing communication and computing pro-
grams, as well as innovative futuring activities. Fig-
ure 3 shows this re-engineered framework (see Ham-
mer [1990] and Penrod and Dolence [1991] for 
explanations of re- engineering). 
The think tank component is somewhat unusual. It 
is a future-oriented scanning group that encourages 
new ideas. Think tank activities focus on establish-
ing environments for (1) planning, modeling and 
prototyping ideas; (2) analyzing positive and nega-
tive impact of suggested ideas; (3) creating a body of 
resource materials for sharing. 
Just-in-Time education (Hudspeth, 1992) 
Based on the concept of just-in-time (JIT) manu-
facturing (Duncan, 1988; Hernandez, 1989; Zipkin, 
1991), Hudspeth is developing the concept of JIT 
education (JIT ed). JIT ed moves away from contem-
porary classroom-focused systems. It argues that all 
subject-matter instruction is available at whatever 
time it is needed, with level and materials appro-
priate for every individual, presented where conve-
nient, and fi tting technology to the learner. The basis 
for this thinking is that education in the next century 
will be technology-disposed and accommodating. 
Learners will be creating new demands on the sys-
tem, so that managers will have to consider radically 
different processes of instructional delivery. Unique, 
individualized lessons, cooperative learning groups, 
and multi-technology choices from the learners and 
the designers will nurture learning styles in a variety 
of locations and cultures. 
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For a system like this to prosper and succeed, total 
quality control is a key variable (Hudspeth, 1992). 
Thus, management tools like TQM (above) will be 
necessary. 
Personal vision
Personal vision is a second type of vision which 
managers of educational technology systems must 
have. The development of organizational human re-
sources for the twenty-fi rst century is the underlying 
foundation for technological success. Tools for de-
veloping personal vision follow. 
Hellmer model (Hellmer, 1990) 
This process suggests 10 steps to create personal vi-
sion and we think it is a good model with which in-
dividuals may tie personal goals into organizational 
strategies. Ten steps to create a vision include the 
following. 
  1.  Scanning the environment—determining key or-
ganizational and personal issues and trends of the 
past, present and future. 
  2.  Identifying potential visions—listing ‘wants’ and 
wishes for the future, both in personal life and in 
business. 
  3.  Inventorying resources—assessing current 
strengths, skills, talents, models, mentors and sup-
port systems. 
  4.  Focusing on a vision—determining one issue or 
‘want’ over which the individual has infl uence and 
choosing that ‘want’ for the vision. 
  5.  Writing a future—specifying, as expressively as 
possible, what the future will be like. 
  6.  Checking personal/organizational agreement—de-
termining how well the personal vision itself is po-
sitioned within the organizational vision. 
  7.  Choosing to act—deciding to implement the vi-
sion and taking responsibility. 
  8.  Identifying what to unlearn and what to learn—
fi guring which old habits to drop or change and 
which new behaviors to learn. 
  9.  Affi rming the vision—writing one unambiguous 
declaration articulating the realized vision. 
10. Cultivating the vision—developing personal owner-
ship of the vision image. 
Figure 3. A framework for a proposed Center for Energy Technologies (Sandhorst et al., 1990) 
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This process can be either collaborative or individ-
ual.  Organizational mission statements can be wo-
ven within the developing individual visions. While 
this visioning technique does take time, we believe 
that it is time well spent since it makes the organi-
zation potent by having in place strong individuals 
who have identifi ed future paths. 
Manager’s Faculty Growth Model (Wilhite, Leini-
nger and King, 1989) 
This model describes a process for staff management 
in organizations undergoing the stress of adapting to 
new technologies. Some of the factors for managing 
staff members in a media unit include the following. 
1.  Recruitment—an opportunity to bring new people 
and ideas into the unit as well as to re-evaluate the 
current status and determine possible new visions. 
2.  Communication—leader/staff communication of-
fers an occasion for both to create shared visions. 
3.  Identifi cation of goals—setting, distinguishing and 
aligning personal goals with unit goals helps to tar-
get a departmental course and is critical to long- 
term success, especially when many multi- dis-
ciplinary, technology-based and team- supported 
projects are involved. 
4.  Personnel support—staff assistance and support 
from managers, including release time, grant mon-
ies and equipment, are necessary to a vital and pro-
ductive technology unit. 
5.  Evaluation—providing frequent and continuous 
feedback which assists staff can often help in set-
ting goals and correct actions before larger prob-
lems occur. 
6.  Recognition—managers can use a number of ways 
in which to reward and recognize staff. 
Combining these six activities with TQM and the 
Hellmer model, managers can create unit vision and 
assist individual development of vision. By enhanc-
ing faculty growth and development, strong, innova-
tive future directions can be developed and encour-
aged for the unit. 
Resources
Managers have a large range of resources for future 
work. Briefl y, these include the following. 
Journals—American Demographics, Whole Earth, 
Futures, Futures Research Quarterly, The Futur-
ist, The Kappan, Technological Forecasting and 
Social Change, Technology Review. 
Books—Discovering the Future (Barker, 1988) , Fu-
ture Edge (Barker, 1992), What Futurists Believe 
(Coates and Jarratt, 1989). 
Videos—The Business of Paradigms (Barker, 1989), 
The Power of Vision (Barker, 1990). 
Articles and reports—Amara 1991: ERIC Clearing-
house on Information Resources, US Congress 
Offi ce of Technology Assessment (1989; 1990). 
Summary
The interplay of organizational structure, personnel 
and technology management, as they fall under the 
umbrella of twenty-fi rst century management strat-
egies, will perhaps be the major factor in the suc-
cess of educational technology, for, by and large, the 
technologies are driven by themselves, by corporate 
vendors, or by pressures from the community. Our 
own readings and studies, along with those of schol-
ars worldwide (Cornell, 1992; Godet, 1990; Moen-
aert et al., 1992; Smith and Tranfi eld, 1986; Tran-
fi eld and Smith, 1988) lead us to make the following 
statement: we believe that the problems of educa-
tional technology are not the problems of the tech-
nologies themselves, but of their management. 
Clearly, if any real leadership role is to be taken, it 
cannot be relegated to the overwhelming numbers 
of traditionalist-minded people who persist in adher-
ence to maintenance of the status quo. It will have to 
be the individuals who are suffi ciently interested in 
education for everyone at all levels, who can grasp 
the holistic future ahead and realize its potential im-
pact. As leaders today and tomorrow, we will be 
called on to make a stand in support of the integral 
use of technology in education as each of us plans 
for the competencies required for a twenty-fi rst cen-
tury workforce. 
We have described projections for the future—life-
long learning modes, the changing space design and 
allocation requirements for technology-based learn-
ing facilities of the future, the vast changes in the 
amount of information being presented as well as the 
means of formatting it and, fi nally, the changes in at-
titude which must come about on the part of both the 
learners and the technology managers alike. 
Given each of these issues, we must turn our atten-
tion to an educational future which refl ects the best 
of ‘high’ technology, the most caring of ‘high touch’, 
the peopleware concerns, and together, bring ex-
citement,’ involvement and innovation to the future. 
The tools and ideas presented here are a few ways of 
coping with change, designing desirable futures, and 
managing systems into the next century. 
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